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Logging into the Training Server
• Point your browser at http://madb-

training.cit.nih.gov – for use in class only!
• Your username is on the card on your desk
• Today’s Password is on whiteboard near door
• Don’t request a mAdb account on the training 

server!! – request at madb.nci.nih.gov or 
madb.niaid.nih.gov

• Do not maximize your browser; leave room to see 
and click on other windows
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I. Introduction & Overview 
of the mAdb system
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mAdb BioInformatics Project
Goal:

• Provide an integrated set of web-based analysis tools 
and a data management system for storing and analyzing 
cDNA/oligo/Affy Gene Expression data using open 
systems design, focusing on 2 color array slides.

• System currently supports spotted arrays routinely 
produced by the NCI, NIAID, and FDA Microarray 
Centers

• Currently support Axon GenePix, Perkin-Elmer 
QuantArray, and Arraysuite II / IP Lab image analysis 
software (Yidong Chen, NHGRI) for two-color, “Pat 
Brown-type” spotted arrays

• Affymetrix now available after a consultation to learn 
needed parameters – limited number of chips supported 
right now (mouse, human, rat)
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mAdb Home Page URLs
http://madb.nci.nih.gov
http://madb.niaid.nih.gov

For support, please e-mail:  madb_support@bimas.cit.nih.gov
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Architecture for µArray Informatics
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Current mAdb Statistics
• 42,222 Arrays uploaded since Feb. 2000 – now average 
~1020 per month uploaded over last year

• Roughly ¾ billion cDNA expression measurement points

• 1,180 registered users (NIH and collaborators)

• Among the largest collections of microarray data in the 
world, although data sharing is determined by each
investigator – no one has access to all the data

• MIAME compliance coming very soon

• Can help you get data into public repositories – GEO 
(NCBI),  ArrayExpress (EBI)
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• Gene Discovery
– Outlier detection – row retrieval tools 
– Scatter plots
– Ad hoc keyword queries
– Multiple array viewer

• Class Comparison
– t-test; Wilcoxon; ANOVA; Kruskal-Wallis 

• Class Prediction
– PAM classifier 

• Class Discovery (unsupervised)
– Clustering – Hierarchical, K-means, SOMs
– Multidimensional Scaling 
– Principal Components Analysis

• Pathway summary – GO, KEGG, BioCarta
• Boolean comparison of data

mAdb System Features

Class #412 -
Analyzing 
Microarray 
Data using 
the mAdb 
System
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Live Demo
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Home Page Notes

• Special Notices to Users
• Analysis Gateway link
• Account Requests link
• Array Tracker link – N.B. separate login & 

password!
• Training signup links
• GAL/GIPO links
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mAdb GAL files

• Shows the actual 
GAL (Gene Array 
list) files – link 
block, row, column 
to what DNA is 
spotted there

• One printset 
layout is usually 
used for many lots 
of slides

• Please e-mail 
mAdb support if 
you cannot find 
your GAL file 
listed
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Application Program Downloads

Page accessible 
from NIH network 
only

GenePix 5  is 
now supported, 
with important 
bug fix for spot 
images

Prefer GenePix
updates obtained 
from this page –
validated to work 
with mAdb
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Reference Page

• Also links to protocols
• GenePix manuals
• N.B. Still must request Affy privileges be turned on for 

your account
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II. Managing Projects and 
Uploading Arrays
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Data Upload
• Login to Analysis Gateway page

- change password if first-time user (case 
sensitive)

• Create project - logical organization for arrays
• Grant project access to others (if desired)
• Return to gateway and select project 
• Select type of array for project

• Spotted  OR
• Affymetrix (need to request permission via e-

mail for first usage so we can give you needed 
parameters)
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mAdb Gateway- link for Project Creation & Management



17

User Profile Management
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Managing Projects
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Create New Project

• A Project is a logical grouping of your arrays
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Project Management Options

Bold names on access list indicate administrative privileges for account
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Project Access

Adding a user allows 
that mAdb account 
holder to view your 
arrays in a project 
and work with the 
data to create filtered 
datasets
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User Privileges

Privileges allow 
user to:
• Upload 
Arrays
• Administer 
access to arrays 
and edit project, 
array, and 
dataset 
descriptions
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mAdb Tool Gateway- link for uploading
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Spotted Array Data Upload

• Fill in experimental info for each array
- Pick Print Set
- Select image file of array
- Select data file for array

• Submit and confirm upload
• Check status page to display progress
• Close browser when finished (for security)
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Affymetrix Data Upload

• Select:
- Data File (Metrics - .txt file)
- CEL file

• Fill in Experiment data
• Submit and confirm upload
• Check status page to display progress
• Close browser when finished (for security)
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Uploading Spotted Arrays
Default shows printings
from last six months
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Confirming Upload

You should check that the image and file type appear correct and
that the file line count is roughly equal to the number of spots on the array
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Adding Affy Arrays

• Browse to Metrics (*.txt) file for the Data File box
• Browse to the corresponding .CEL file in second box
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Adding Affy Arrays
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Affymetrix – CHP file

Set Metrics options:
• Save all Metric Results
• Save each analysis to a 

separate file

Select Metrics tab before saving



31

Affymetrix – CHP file Metrics 
options



32

Upload Status

• Shows your arrays and 
totals for all users
• Two step process:

• Data is parsed and 
entered into Sybase db
• Image is processed  
and stored

• You can work with data 
without waiting for image 
processing to finish
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GenePix Analysis Notes

• Download correct GAL file from mAdb
• Carefully grid each block
• Allow program to “Find spots” and adjust spot size
• Set option to “Analyze absent spots”
• Adjust JPEG for desired contrast/brightness
• Analyze spots
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Spotted Array Uploading Notes
• Include the slide number scratched on the 

slide as part of the Array Name,  which will 
act as a unique identifier

• If array print was printed more than 6 
months ago, extend time frame using the 
pulldown menu and press “Show” button 

• When uploading to a new project, array 
prints from all species will be displayed

• When uploading to a project with arrays,  
only array prints using the same species in 
the project will be displayed.



35

Common Spotted Array Errors
• Common Upload Errors

– Choosing wrong print set
– Loading GAL file, Excel file, or Set Up file in place of 

GenePix data (.gpr) file
– Loading multi-image TIFF file instead of composite, 

single image JPEG or PICT file
• Common GenePix Errors

– Setting incorrect option for “Analyze Absent Feature”
(box should be checked) – results in truncated blocks

– Deleted blocks
– Improper gridding
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Affymetrix Analysis Notes

• Run chip through fluidics station to get CEL file
• Analyze CEL file (usually scale all spots to 500)
• With CHP file open, set analysis options on metrics 
tab as:

• “Save Analysis Info”
• “Save each analysis to a separate file”

• Click on Metric tab
• Save file as …. Xxxx.txt
• Note: If uploading comparison data, then upload 
absolute baseline data first.
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Ability to copy or move arrays between projects

• Need 
administrative 
access to both 
projects

• Create a “trash”
project to 
“delete”
unwanted arrays
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Ability to re-order arrays within a project
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III.  Initial Array Quality Analysis

• Signal definition
• Normalization
• Use of log base 2
• Project Summary Report
• Comprehensive Graphical Quality Report
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mAdb Definitions
• Signal - refers to background corrected values 

(i.e.Target Intensity - Background Intensity). 
• Defaults:

• MEAN Intensity – MEDIAN background (for GenePix)
• MEAN Intensity – MEAN background (for ArraySuite)

• Normalization factor – initially calculated so that 
the median overall ratio  (Cy5 Signal/ Cy3 Signal) 
is adjusted to 1.0 (linear; 0.0, log base 2) for each 
array. Spots with an extremely low signal are 
excluded from this calculation. 
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Need for Normalization of Ratios

• Unequal incorporation of labels (green Cy3 
incorporates better than red Cy5)

• Unequal amounts of samples 
• Unequal PMT voltage settings
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Whenever possible, use ratios 
converted to log base 2

• Why? Because it makes variation of ratios more 
independent of absolute magnitude

• Evens out highly skewed graphs, giving a more realistic 
sense of variation – upregulated genes graph from 1 to ∞ ; 
downregulated genes graph crammed between 0 and 1

• Easier interpretation – negative numbers are 
downregulated genes; positive numbers are upregulated 
genes
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re-centered

Normalization factor is calculated and multiplied by all ratios 
to re-center array distribution around 1 (linear), equal to 0 in log base 2
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Project Summary

• Aid to QC – overall array statistics, links to histogram, array image

• If you have admin access to a project, can edit project and array descriptions 
from “Edit” links here
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Comprehensive Graphical Quality Report

• Accessed from
histogram display
• More QC parameters, 
including:
• M versus A plot
• spot size distribution
• log and linear plots 
of each channel 
• signal intensity   
distribution
• signal/background 
distribution
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Low Intensity Example 

• M vs A plot –
ratio distribution 
dependent upon 
signal strength; see 
a “tail” toward 
green spots

• Spot sizes small

• Overall signal 
strength very weak 
– not a good range 
of signals on 
Cy3/Cy5 linear plot

• Bulk of red 
signals less than 10 

• FYI,  max signal 
is 65,000
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IV. Creating datasets and 
additional filtering
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mAdb Analysis Paradigm:
1. Create project; Upload arrays to that project

2. Quality control – Project Summary and Graphical Reports

3. Create a filtered dataset: 
• Extract rows from database

• Filter spots on quality parameters (spot size, S/N, etc.) 

• Normalize, so different arrays can be compared

• Align genes from different array layouts (based on well IDs)

4. Apply Data/Gene criteria filters, if desired, to create subset 
dataset(s)

5. Apply appropriate Analysis/Visualization Tools to the dataset(s)

6. Repeat Steps 3, 4, and 5 as desired

7. Interpret Datasets/Results
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Lab 1 – Creating a filtered 
dataset

Goal: To use the Extended Extraction Tool to choose arrays from a 
project and filter on quality parameters.

Do NOT maximize the browser window,  so multiple windows can be 
distinguished on the monitor.
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Lab 1. Choosing Project and Extended Dataset 
Extraction Tool

1. Open a web browser and type the 
URL for the mAdb home page, 
http://madb-training.cit.nih.gov . 

2. Click the first bullet on the home 
page, to access the mAdb Gateway,
web page, shown at left. You will need 
to login the mAdb Gateway with the 
mAdb account as instructed.

3. On the mAdb Gateway Web page, in 
the Projects: list, select the “guest –
Multiple Types Demo Set #4” project
NOTE: You can select multiple 
projects by holding down the Ctrl key 
when you click on a project

4. On the Tools: menu just below, 
select “Extended Dataset Extraction”

5. Press the Continue button

3

4
5
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Lab 1. Selecting Filtering Options
1. In the Signal, Normalization, & Ratio 

Options panel, choose Signal Calculation: 
Median Int – Median Bkg, Normalization 
Method: 50th Percentile (Median), and 
Default Ratio: ChanB/ChanA. Leave the 
checkboxes empty. Using this Normalization 
method, the output is re-normalized based on 
the spots which pass the filters.

2. In the Spot Filter Options panel, check the 
boxes on the left to activate the appropriate 
filter(s), and choose appropriate values by 
typing in numbers into the form elements to 
the right of each filter checkbox. For the 
purposes of this exercise, check:

– Exclude any Spots indicated as Bad 
or Not Found

– Target diameter is between 50 um and 
300 um

– Signal/background Ratio >= 2 and 2
– Override if Chan B Signal >= 5000
– Override if Chan A Signal >= 5000

3. Go to next page of lab to choose arrays

2

2

1
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Lab 1. Selecting Dataset Properties and Arrays

1. In the Dataset Properties panel, 
choose Rows Ordered by: 
Average(Log2 Ratio) and
Descending; Dataset Location: 
Transient Area, and Dataset 
Label: “My Type A data – qual
filtered” .  

2. In the Array Selection panel, 
choose just the Type A arrays 
using the radio buttons under A. 
N.B. If a dye swap or reverse 
fluor, check the 1/R box to take 
the reciprocal value of the ratio 
for direct comparison.

3. Press Submit

1

2

3
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Lab 1. Waiting for Data Extraction …

Intermediate screen which monitors the data extraction 
process.  When the creation of the working dataset is 
complete, the user can continue to the Data Display page.
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Extended Tool: Signal, Normalization & Ratio Options:
• Signal Calculation

Mean Intensity – Median Background

Median Intensity – Median Background

• Normalization

- None

- 50th Percentile (Median)

Applied to extracted spots (spot filtered)

All spots or only Housekeeping spots (on limited prints)

- Pre-calculated 50th percentile (uses all data)

- Lowess non-linear normalization – in beta testing

• Default Ratio

Chan B/Chan A (CY5/CY3), 

but for reverse fluor can choose Chan A/Chan B (CY3/CY5)



55

Spot Filter Options: 

• Important - Check box to Activate!

• Exclude any Spots Flagged as Bad Or Not Found, Bad

• Target diameter is between default of 50 and 300 microns

• Target Pixels 1 Standard Deviation above background >= N %

• Signal above background >= N SDs (standard deviations)

• Signal/Background Ratio >= N

• Signal  >= N (raw signal intensities)

• Override bracketed criteria ( in yellow above)  if Chan B and /or A 
Signal  >= N (default is 5000)
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Signal Floor

• When one channel has a very low signal 
and the other has a moderate or high signal, 
the resulting ratio value could be misleading 
(i.e. very high/low) 

• To adjust such a highly skewed ratio, mAdb 
allows the user to set a floor (e.g. 100) for 
signals below a threshold 
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Lab 1. Main mAdb Dataset Display – Part 1

1

2

1.The listing at the top shows the array 
group, a link to the array image, a link 
to a histogram display, the re-
calculated normalization factor (based 
on those spots which passed the quality 
filters), the array name, and the short 
description for all of the chosen arrays 
to be filtered

2. After the Dataset name (which can be 
edited with the link to the left), is the 
history of what was done in the 
preceding filtering step.  

3. Go to the next page of the lab and 
scroll down to the bottom of the Web 
page.
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Lab 1. Main mAdb Dataset Display – Part 2
1. This is the main page to display 

expression data, and as we will see 
on the next page, is highly 
customizable.  Each column 
represents an array, each row a gene 
feature.  Grey boxes are either 
missing values or data that was 
filtered out due to low quality. You 
can page through the data using the 
arrow just above the columns of 
data.

2. The Well ID uniquely identifies the 
piece of DNA used on that feature, 
and the Feature ID is an accession 
number. The Well ID is a hyperlink 
to a montage of the spot images, 
whereas the Feature ID is a 
Hyperlink to a Feature Report, 
integrating information about the 
gene related to the feature and its 
function(s).

3. There is a brief description of the 
feature on the right hand side of the 
display.  Note that each column can 
be sorted in either ascending or 
descending order using the grey 
arrows above each column.

1
2 3
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Lab 1. Main mAdb Dataset Display – Part 3

1. Here is where the data display on the 
preceding page can be customized, by 
checking or unchecking the checkboxes 
next to each column name. One can 
include numerical summary data 
(Average(Log2 Ratio), Variance, 
Max(Log2 Ratio)-Min(log2 Ratio);
pathways (KEGG, BioCarta); Genome 
Ontology  (GO) classifications; and 
display individual Spot Images, among 
others. One can also change or eliminate 
the Background Color on the table of data 
values, adjust its Contrast (the point 
where max red and green are reached), and 
also adjust how many genes are displayed 
in the table on a Web page (the default is 
25). Once the choices are made, push the 
Redisplay button to refresh the page with 
your desired changes.

2. You can also retrieve the dataset for MS-
Excel, the Eisen Cluster program format, 
or in tab-delimited files for the Macintosh, 
PC, or UNIX platforms.

2

1
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Lab 1. Main mAdb Dataset Display – Part 4

1

2

3

1. Once the data is filtered by 
quality, the most likely next 
step is to do additional filtering 
and create a subset of this 
parent dataset. Under 
Filtering/Grouping/Analysis 
Tools, choose the default 
pulldown option of Additional 
Filtering Options and press 
Proceed.

2. Alternately, one could access 
Interactive Graphical Viewers
from here, but we will return 
and demonstrate that later.

3. Also, you could Access other 
Datasets in your Transient 
Area from here with the link 
above the yellow panels.
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Affy Extraction Tool (for Absolute data)
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Break
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V. Basic data analyses
and dataset management
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Tools for Basic Data Analyses

• Once you have a filtered dataset, you can:
– Filter further for missing values and/or gene ratio 

levels 
– Do an ad hoc Keyword search
– Filter datasets by lists of gene identifiers
– View GO and Pathway Summaries
– Use Graphic Tools

• Interactive Scatter Plot
• Correlation Summary Report
• Multiple Array Viewer
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Additional Filtering and Analysis Options
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Dataset Structure -Filtering hierarchy /tree structure

Original spot filtering

Original Dataset

Additional filtering

Data subsets
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Dataset History

A log is maintained for each dataset tracing the analysis history.  
When the history is displayed, links are provided to allow the user to 
recall any dataset in the analysis chain.
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Lab 2 –Additional Filtering

Goal Lab 2: To filter out missing values for genes and to 
look for genes up or down regulated at least 2-fold.

• Applies selected filtering options to the dataset based 
on values in the data and creates a new subset.  
• For gene filters, ratios are expressed as fold changes 
and all calculations are done in log space
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Lab 2. Additional Filtering 1. Filter the rows of data from the parent dataset 
for missing values, requiring genes in >= 80%
of Arrays. Alternately, it is possible to filter out 
Arrays by requiring values in >= 70% of genes, 
for example.

2. mAdb supports a wide variety of Gene Filters: 
We will use a Ratio >= 2 in >= 80 % of 
Arrays, with the Apply Symmetrically box 
checked to obtain genes up and down-regulated 
by 2-fold or more.
Other options are:
– Filter for at least 3 fold up in 5 or more 

arrays OR at least 5-fold down (0.2x up) 
in 5 or more arrays.

– Filter for an average Ratio across the row 
at least two fold or more, applied 
symmetrically to obtain genes with an 
average ratio two-fold or more up or down 
regulated.

– Filter for those rows showing a difference 
between the maximum ratio and minimum 
ratio on each row of 3 fold or more

– Rank the genes by percentile of variance, 
and then filter for those genes in the top 
30%ile of variance – ie. The genes that 
vary the most across the rows statistically.

– N.B. Filters are applied in order from top 
to bottom on this page

3. Label the subset “80% missing values & 2 fold 
up/down” to reflect what you did .

4. Press the Filter button to continue and create the 
desired subset.

1

2

3

4
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Lab 2. Additional Filtering

1. Note that in the returned dataset, 
there are many fewer missing 
values – see the history log for 
how many genes were filtered 
out to create this subset. 

2. This is a data subset – you can 
view the complete History of the 
dataset via this link.

3. You can also Expand this 
Dataset to show the parent and 
all children, or again Access 
Datasets in your Transient 
Area via these links.

Notes: 
• Applies selected filtering options 

to the dataset based on values in 
the data and creates a new subset.

• For gene filters, ratios are 
expressed as fold changes and all 
calculations are done in log space

2

1

3
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Lab 3 – Using More Tools

Goals Lab 3: To use the Interactive Scatter Plot, Correlation 
Summary Report, Ad Hoc query, Multiple Array Viewer, 
Pathway, GO summary Reports and feature properties filtering, 
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Visualization Tools – Interactive Scatter Plot Applet

1 2

•Replicate experiments 
should be on a 45° angle 
(slope of 1)  and the 
Pearson Correlation 
Coefficient should be 
approaching 1

•Reverse fluor experiments 
should have a Pearson 
Correlation Coefficient    
approaching -1

3

Access from Interactive Graphical Viewers Menu on main mAdb Dataset Display page:
1. Choose Arrays to be compared on X and Y axes
2. Can select outlying spots with mouse – genes will be shown in window below plot
3. Can get Feature Report by clicking on gene name in lower display box 
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Correlation Summary Report
Allows pair wise comparison 
of all arrays in a project –
useful for comparing 
replicates and reverse fluors
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Selecting Ad Hoc Query Tool

Select “Ac
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1

32

Basically a Boolean Keyword search; access from main mAdb Dataset Display 
page tool pulldown menu:

1. Can pick from BioCarta Pathway, Feature ID, Gene Description, Gene 
Symbol, GO term, KEGG Pathway, Map Location, UniGene ID, Well ID

2. Check box to add another term with AND/OR choice
3. Can choose Contains, Begins With, Equals, Does Not Contain, Does Not 

Begin With, Does Not Equal for search qualifier
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Output of Ad Hoc Query
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Access from main 
tools menu on 
mAdb Dataset 
Display Page:

1. Clicking on # of 
Features link 
creates a new 
dataset of just 
those features.

2. Clicking on 
BioCarta
Pathway links 
show pathway 
on BioCarta
Web site.

3. Also have GO 
Ontology 
Summary 
Report.

1 2
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A  KEGG  Pathway



80

Access from Interactive Graphical Viewers Menu on main mAdb Dataset Display page :
1. Can choose a point on graphical window to display a graph of that gene’s expression 

which passes through that point
2. Can select a gene name on lower list and graph will appear in plot above
3. Can get Feature Report by clicking on gene name in lower display box 
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Save Feature Property List from mAdb Data Display

• Can save a list of well IDs, clone/feature identifiers, gene 
symbols, UniGene identifiers from the dataset display page

• List can be stored as local to the dataset or globally available to 
all datasets
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Save Feature Property List from mAdb Data Display

• Can save a list of well IDs, clone/feature identifiers, gene 
symbols, UniGene identifiers from the dataset

• List can be stored as local to the dataset or globally available to 
all datasets
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Or Manually Create a List of Identifiers for Filtering

Can paste in list of identifiers; must use format as shown in pull down menu
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Additional Filtering by Feature Properties and/or Lists

Filters another dataset 
so that only those 
clones matching 
feature properties or in  
selected lists are 
returned
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Managing Feature Lists
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Lab 4 – Dataset Management

Goal: To manage datasets by renaming, 
moving its storage location or deleting 
them.
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Dataset Access:
1.  Can Manage Transient, Temporary, or Permanent Areas (wait 
for next slide)
2. Can Access other dataset areas which contain data (i.e. Permanent)
3. Can Edit dataset name
4. Can Expand to see parent dataset and all children of that parent
5. Can Refresh Gene Information – see next slide

1

2

3 4

5
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Refreshing Gene Information

• Clicking “refresh” link updates all of the 
gene information in the dataset (UniGene 
cluster, Description, Pathway info, Map 
info…)

• May want to “Save as a New Dataset”, and 
then refresh, if you don’t want gene names 
to change as you near publication
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Save as New Dataset

At any time, can 
save a subset as a 
new dataset
In effect, this starts 
the tree of subsets 
over again at the 
top…
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Dataset Management:
1. Can delete a dataset – but must delete parent and all children!
2. Can promote datasets (Transient to Temporary or Permanent; 

Temporary to Permanent)

1

2
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Allows re-ordering and 
removal of arrays from a 
subset

Accessed from main pull 
down list on Data Display 
Page
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Exporting Data to Other Microarray 
Analysis Tools

• BRB Array 
tools export by 
well ID or by 
UniGene ID

• GeneSpring 
export

• MA Explorer 
export
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Retrieving Uploaded Data
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mAdb Database Design: Feature Tracking

Inventory Stock Print Plates Print Order Arrays

• mAdb works with microarray facilities to track printing 
from arrays back to inventory plates
• Allows mAdb support staff to correct printing errors
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mAdb Tips for array analysis
• Always look at Project Summaries –

normalization factor for a “good” array should be 
between 0.5 and 2.0.

• If you have replicate arrays (and you should), do a 
scatter plot to determine the correlation between 
the arrays (i.e. how close the slope is to 1.  For 
reverse fluors, how close to –1) just for QC 
purposes.

• Turning Show Spot Images off,  generally 
displays results faster – only need for spot QA.
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General tips for array analysis
At a recent Microarray Data Analysis conference in Washington D.C., several 
speakers laid out what distinguishes a good microarray experiment from a bad 
one:

• When possible, consult a statistician before you even design your experiment -
they offer more than just analysis tools. 

• Do a power analysis to determine the number of replicates (i.e. chips) you need 
to detect an effect. To estimate the effect size, you might want to run a pilot study 
first or obtain the estimate from previous similar experiments. Regardless of the 
power analysis results, obtain at least three replicates on different slides or chips. 

• Find sources of technical variation before you embark on a hunt for biological 
effects and standardize your protocols.

• Randomize your variables: for example, don’t run all your treatment slides on one 
day and all your controls on the next. 

• Microarray analysis is still a screening tool – confirm your observation by other 
methods – RT-PCR, Northern blot, protein levels

• See http://linus.nci.nih.gov/~brb/TechReport.htm for good references on 
design, analysis issues, and myths/truths
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Other microarray training:
• Hands-on analysis tool mAdb class #412 – next available 
class on November 16-17, 1 - 4 PM

• Statistical Analysis of Microarray Data & BRB Array Tools 
(from the NCI Biometrics Research Branch) class  #410 
offered bimonthly; next class October 26-27, 12:30-4:30PM

• Partek Pro, R, GeneSpring classes – training.cit.nih.gov

• Sample datasets to try out the system are available from a 
link on the Gateway Page
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mAdb Development and Support Team:

• John Powell, Chief, BIMAS,                   
CIT
• Liming Yang, Ph.D
• Jim Tomlin

• Esther Asaki*
• John Greene, Ph.D.*
• Kathleen Meyer*
• Tim Ruppert*

*SRA International contractor
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http://madb.nci.nih.gov
http://madb.niaid.nih.gov

For assistance, remember: 

madb_support@bimas.cit.nih.gov

Thank you!!




